Forty four (44) different forms of nannofossils recovered from the middle-Miocene to late-Miocene sediments of a section ((8900 -11,000) ft (2713 -3353 m)) of a well in the prolific oil producing Niger delta, Nigeria were described and grouped into twelve, though not on phylogenetic relationship, for documentation purpose. The standard strewn-slide technique was used to recover the fossils. The aim is to present the distinguishing morphological features of each of the nannofossils group. Of the recovered forms Genus, Discoaster, was found prominent and divisible into six sub-groups: 6-rayed discoaster with bifurcations, 6-rayed discoasters without bifurcation, 5-rayed discoasters, 5-rayed discoaster with acute bifurcations, 5-rayed nannolith and the indeterminate forms. Genus Sphenolithus recovered is also divisible into two: species without prominent apical spines and species with prominent, monocrystalline apical spines. Other genera found and described are Catinaster, Cyclicargolithus, Coccolithu, Minylitha, Syracosphaera, Helicosphaera, Pontosphaera, Calcidiscus and Reticulofenestra. All the nannofossils fall within NN11, NN10, NN9, NN8 and NN5 zones belonging to the Middle-Late Miocene age.
Introduction
Until recently, published biostratigraphic information on the prolific oil producing Niger delta were based mainly on palynomorphs and foraminiferal un-like nannofossils [1] [2] [3] [4] [5] . Such publications include [5] [6] [7] [8] [9] . This could be attributed to the proprietary nature of the data of the oil companies that contract out routine nannofossil biostratigraphic works. The use of nannofossils for biostratigraphic studies has increased greatly because of their unique microscopic size and the age range of many of its species that make them serve as index fossils as well as the speedy processing techniques of samples that yield rapid and excellent results. Refinement of an existing chronostratigraphic scheme of various oil companies in Nigeria to levels of accurately tying local sequence to regional and global bio-and chronostratigraphic schemes is still ongoing. This requires the use of nannofossils' results in addition to the traditional use of foraminiferal and other palynomorphs.
This work aims at presenting the morphological features of some nannofossils group recovered from a section of a well in the Niger delta. The morphological groups constitute neither a classification nor an attempt to organize possibly phylogenetically related forms under the same heading. The goal is to point out the distinguishing features of forms within each group for documentation purpose. Although the samples are recovered from the Agbada Formation no emphasis is laid on their biostratigraphic and paleoclimatic significance. Of note is the use of the ratio of D. brouweri and Coccolithus pelagicus, which are common in this study, for paleoclimatic studies [10] . It is envisaged that the knowledge from this offshore study could provide a clue to the age of some nannofossil assemblages without major index markers found in some onshore well sequences in the Delta.
Regional Geological Setting
To date the Niger Delta is perhaps the most important sedimentary basin in Sub-Sahara Africa in terms of petroleum production. It covers an area of about 75,000 square kilometers on the continental margin of the Gulf of Guinea in equatorial West Africa between latitudes 3˚N and 6˚N and longitudes 5˚E and 8˚E ( Figure 1 ). The evolution of the Niger Delta followed the separation of the South American from the Africa plate during Mesozoic break up of Gondwanaland [11] .
Three major lithostratigraphic units make up the Cenozoic Niger Delta. They are: a sequence of over-compacted over pressured pro-delta marine shales, named Akata Formation; which is overlain by a paralic sequence of alternating sands and shales, named Agbada Formation; and finally covered by continental sands and gravels of Benin Formation (Figure 2 ). These units are strongly diachronous becoming younger in age from the north (Eocene) to the South (Recent) and were built up by the imbricated super position of numerous offlap cycles [12] . Progressive outbuilding of the delta into the sea is shown by a shift in the inferred positions of the coastline from Eocene to the present.
Presently the Cenozoic Niger Delta is a large, high-energy arcuate delta of the destructive, wave-dominated type divisible into offshore and onshore ( Figure 1 ). The changes in the stratigraphy of the Akata shale have been described from inboard to ultra-deepwater as a time-transgressive series of Lower Tertiary prodelta and marine shales that prograded from onshore Nigeria to ultra-deep water areas. The outbuilding and general geology are contained in several publications including [13] .
Materials and Methods of Study
The technique used to retrieve the forms described in this study follows the standard strewn-slide technique of [14] . Two to four (2 -4) grams of fresh shale was carefully selected from each of the 35 composite ditch cutting samples recovered within a section (8900 -11,000 feet) of an offshore Niger delta oil well.
Oily samples from oil based drilling mud were gently washed with domestic detergent to remove drilling mud. Each of the samples was put on a clean white sheet of paper, which folded, and then gently crushed because of the fragile nature of nannofossils using pestle. The crushed materials were then dispersed in distilled water inside a glass vial and stirred with a stirring rod after which it was decanted in another glass tube. Using a disposable pipette, the resulting suspension was pipetted onto a 22 × 40 mm cover slip, then placed on a hot plate and gently dried at a temperature of approximately 50˚C -60˚C. Thereafter, cover slip was then mounted on a labeled glass slide using two drops of Norland opti- 
Result

Discussion
Morphology
Generally the forms recovered from the studied well are herein grouped into twelve genera: Discoaster, Catinaster, Helicosphaera [18] , Pontosphae, Syracosphaera [19] , Cyclicargolithus, Reticulofenestra, Coccolithus, Calcidiscus, Minylitha, Sphenolithus and Thoracosphaera. Each of the group is further divided into sub-groups based on some minor morphological differences. These morphological differences are briefly discussed in this section, commonly in line with [20] .
Genus: Discoaster
The genus fund in this study could further be grouped into six thus:
1) 6-Rayed Discoaster with Bifurcations
This is the predominant group of Neogene discoasters [20] . However asymmetric 5-rayed specimens of all these species occasionally occur [20] . Discoasters found during analysis that fall in this group include: Description: [20] describes the central-area as wide and rather featureless. It has short rays and wide bifurcations and that asymmetric 5 and 7-rayed forms do occur.
2) D. brouweri Group These are 6-rayed discoasters without bifurcation, which are closely related to D. brouweri with fewer rays [20] . The following discoasters fall in this group: a) D. braarudii. It is described by [23] as been similar to D. brouweri but their ray-tips (tips of arm) are simple without proximal extensions [20] . [20] . b) D. brouweri c) Description: This is a 6-rayed discoaster without bifurcation. This form has been to include forms with usually 6 long arms that bend down like umbrella ribs with or without a central knob on the concave side [20] .
It differs from other 6-armed forms by the absence of any bifurcation or sideward bending of the tips of the arms. Range: NN9 5) D. prepentaradiatus D. prepentaradiatus is described as a 5-rayed nannolith with broad bifurcations, it is planar and non-birefringent [20] .
Range: NN9-NN10
6) Indeterminate Forms
Unidentifiable/Broken discoasters fall under this group. They are usually common, and for biostratigraphic precision, it is best to record them as such. In addition, isolated rays and pairs of rays are common; care is sometimes needed to avoid misidentifying these.
Genus: Catinaster
As described by [21] , this form is basket shaped nannolith formed by fusion of the bifurcations of a small discoaster [20] .
Range: NN8-NN10 1) C. coalitus: (Plate 1, photograph number: 20)
Description: They have their 6 rays confined to basket and according to [20] short pseudo-rays are often formed where the tips of bifurcations meet. C. coalitus holotype is nearly circular and many specimens that are usually assigned to it are hexagonal in outline. These forms are somewhat smaller and are found in the older part of the short range of C. coalitus in the Middle Miocene.
Genus: Helicosphaera [18]
The Helicosphaera identified in this study include: 1) H. carteri (Plate 1, photograph number: 26) This is the most common Helicosphaera species. It is medium to large in size and flange ends in wing with two pores in central-area. Range: NN1-NN21
2) H. intermedia (Plate 1, photograph numbers: 25) Description: According to [25] , it is like H. euphratis but with the central-area open, spanned by curved and disjunctive bar [20] . The Helicoliths of Helicosphaera intermedia are symmetrically elliptical with a wing that terminates gradually at the beginning of the metapterygal side. The proximal plate is of type II with a large central opening transversed by a sigmoid bridge, which is inclined in a normal direction. A diagonal suture divides the bridge into two roughly triangular segments consisting of equidimensional elements without apparent orientation. The suture of the bridge is visible only in proximal view.
The blanket covers the entire distal surface of the helicolith. The ratio of the double edge to the single edge is approximately 3:1. It is S-shaped and its first occurrence is in the Oligocene zone CP16. Range: Paleogene-NN21
Genus: Pontosphaera
2) P. discopora
Description: The rim is elevated with 3 or more cycles of pores.
Genus: Syracosphaera Lohmann, 1902
This genus is responsible for much of the diversity of modern coccolithophores (>50 species) but most species produce small coccoliths with low preservation potential and which are difficult to identify under the microscope [20] . Description: A representative of the latter type of the sphenoliths distinguishable by its wide proximal shield. It is slightly conical in shape and can be viewed parallel to crossed nicols and also at 45˚ to crossed nicols. According to [20] , it is similar to S. moriformis but more elevated and with cupsate outline. Crenalithus spp. Description: This form belongs to the Crenalithus family.
Age Determination
Considering the age range of the recovered taxa from a section of a well in the 
Conclusion
In this study the Genus, Discoaster, was found divisible into six sub-groups: 6-rayed discoaster with bifurcations, 6-rayed discoasters without bifurcation, 5-rayed discoasters, 5-rayed discoaster with acute bifurcations, 5-rayed nannolith and the Indeterminate Forms. Genus Catinaster, Cyclicargolithus, Coccolithu, Minylitha and Syracosphaera have one sub-group each while Helicosphaera, Pontosphaera and Calcidiscus have two and Reticulofenestra four. Two groups of Sphenolithus were recovered. They are species without prominent apical spines and species with prominent, monocrystalline apical spines. All the nannofossils fall within the following zones NN11, NN10, NN9, NN8 and NN5 belonging to the Middle-Late Miocene age.
